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ABSTRACT

Sarkar S. & Sarkar S. 2024. Palynofossils from the Baratang Formation of Andaman Sea and their biostratigraphic
significance. Geophytology 54(1): 1-10.

The present work incorporates the results of palynostratigraphical investigations of the Baratang Formation
(Cretaceous-Eocene) from the Baratang Island of Andaman Sea, India. Several rich palynofloral associations have
been studied from the measured stratigraphic sections of the Baratang Formation exposed on the Andaman Trunk
Road from Nilambar Jetty towards Gandhi Jetty in the Baratang Island. The principal rock types of this formation
include marine shales, siltstones, silty sandstones and limestones. The palynofloral assemblage consists of a variety
of dinoflagellate cysts, spores, pollen grain, fungal and algal remains. The chief constituents of the assemblage are
mainly early to middle Eocene dinoflagellate cysts, viz. Enneadocysta arcuatum, Cordosphaeridium gracile,
Operculodinium exquisitum, O. centrocarpum, Homotryblium tenuispinosum, H. oceanicum and Achomosphaera
multifurcata. On the other hand, Cyathidites australis, Retitrisyncolpites thaungii, Lakiapollis ovatus, Acanthotricolpites
kutchensis and Neocouperipollis brevispinosus are some of the associated land-derived palynofossils. Quantitatively,
dinoflagellate cysts and acritarchs dominate the assemblage in the lower horizons. A large number of reworked
palynofossils have also been recorded from the younger horizons of the investigated sections. Biostratigraphic
significance of the recorded palynotaxa is highlighted in the current study. The palynoflora indicates the prevalence
of tropical to subtropical warm, humid climate in the areas of investigation. A concise discussion on the provenance

of the recorded palynofossils has also been presented herein.

Keywords: Palynofossils, dinoflagellate cysts, Eocene, Baratang Formation, Andaman and Nicobar Islands,

India.

INTRODUCTION

The rocks ofthe Baratang Formation (Cretaceous-
Eocene) contribute an important succession in the
Tertiary strata of the Andaman-Nicobar Islands pertinent
to the Indian subcontinent. These flysch-turbidite
deposits attracted the attention of few palacontologists
in the 20" century due to their rich faunal assemblages.
However, palynological data available from these
sediments is very scanty as most of the investigated
samples from these difficult areas have been found to

be barren or characterized by very low yield of
palynofossils. During palynological investigation of the
Palacogene rocks of the Andaman—Nicobar Islands, a
rich palynofloral assemblage has been recovered from
the Adazig area of the Baratang Island. Considering
their potential to provide valuable palaeoclimatic and
palacoenvironmental data from this region during the
Palacogene period, a detailed palynological study of
the Baratang Island and its adjoining areas were
undertaken. The present paper reports the preliminary
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results of the palynological investigation of the Baratang
Island for deciphering the age of the constituent
sediments.

PREVIOUS WORK

The palynological studies till date from the flysch—
turbidite sediments of the Andaman—Nicobar Basin are
very limited and confined mainly to the Middle Andaman
and Baratang Islands (Banerjee 1966, 1967, Mathur
& Mathur 1980, Sharma and Mehrotra 1984, Sharma
& Sarjeant 1987, Mandal et al. 1994, Jafar & Tripathi
2001). Banerjee (1966) for the first time recorded a
Palaeogene palynofloral assemblage of the Port Blair
Formation from the Baratang Islands. Later on, a late
Cretaceous palynofloral assemblage was also recorded
from the Middle Andaman (Banerjee 1967) which is
closely comparable with the corresponding assemblages
from Assam, Bengal and Krishna-Godavari basins. The
palynoflora from the upper part of the Baratang
Formation, Middle Andaman closely resembles the
palynoassemblage of Laisong and Burdwan formations
of Assam and Bengal basins respectively (Mathur &
Mathur 1980). Late Triassic terrestrial palynomorphs
and dinoflagellate cysts were also documented from
the Middle Andaman (Sharma & Mehrotra 1984). Early
Eocene palynofossils along with reworked Gondwana
palynofossils were recovered from the Baratang
Formation that showed close affinity to the early Eocene
flora of Myanmar (Mandal et al. 2003). A rich
palynofloral assemblage consisting of spores, pollen and
dinoflagellate cysts belonging to the late Cretaceous to
Oligocene interval has been recorded from ooze of mud
volcanoes ofthe Baratang Island (Mandal et al. 1996).
Jafar and Tripathi (2001) reported late Triassic
palynofossils mixed with late Cretaceous palynofloral
assemblage from the Middle Andaman. Recorded
palynofloral assemblage from the Baratang Island differs
considerably among different case studies by various
authors possibly due to the difference in facies or the
variable intervals of deposition. However, all the
palynofloral assemblages possess large number of
recycled Gondwana palynofossils of different ages.

GEOLOGICAL SETTING

The Andaman-Nicobar Group of Islands lie in a
long and narrow broken chain approximately north—
south sprawling like an arc, and are situated between
06° N and 14° N latitude and 92° E and 94° E longitude.
Geologically, these Islands appear to have been part of
the major landmass of SE Asia comprising north—east
India, Burma, Thailand, Malaysia and Indonesia. The
sedimentary sequence in these Islands occurs in two
set of exposures. North, Middle, Baratang and South
Andaman Islands are in the primary part whereas
several small Islands on the east and west side come in
the second. The primary chain of'islands ranges in age
from late Cretaceous to Oligocene while the peripheral
chain of Islands is Neogene in age. The sediments of
the main Andaman Islands are deep-sea flysch
sediments, which were deposited through turbidity
currents (Karunakaran et al. 1964, Pandey 1972,
Pandey et al. 1992). These flysch sediments are
classified into two formations, namely the Baratang and
the Port Blair formations (Chatterjee 1967) with an
unconformable contact. The name ‘Baratang
Formation’ was first proposed by Boileau (1950) after
the Baratang Islands, for the thick black argillites and
limestone sequence deposited prior to the Eocene
transgression. The sediments ofthe Baratang Formation
are mainly argillaceous and can be easily differentiated
from the overlying arenaceous Port Blair Formation.
The marine fossils are scantily reported in the flysch
sequences of the main Islands.

MATERIALS AND METHODS

Recorded palynofloral assemblage has been
recovered from five outcrop sections which lie on the
western side of the main national highway (Andaman
Trunk Road) from Gandhi Nagar Jetty towards the
Nilambar Jetty (Figure 1). The studied sections consist
mainly ofblack splintery siltstones, grey claystones, clay
bands and limestones (Figure 2). Altogether, 28 samples
were processed for this investigation. Out of these, 12
samples yielded the necessary and desired palynofossils
following the usual maceration procedure using HCI,
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Figure 1. The Andaman Islands in the Andaman Sea, with the Baratang
Island highlighted in the right frame. Black Boxes with numbers indi-
cate the sample collections sites (modified after Rajshekhar et al.
1990).

HF, HNO, and 5% KOH solution. The polliniferous
residue was mixed with polyvinyl alcohol and spread
over the cover slip. After drying the coverslip, it was
mounted in Canada balsam. The slides have been
deposited in the repository of Birbal Sahni Institute of
Palaeosciences, Lucknow
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Figure 2. Lithocolumns of the studied sections with sampling sites
marked by arrows.

CHECKLIST OF PALYNOFOSSILS

A checklist of the recorded palynotaxa is given
below. Some selected well preserved palynofossils have
been illustrated (Figures 3—4). Palynotaxa are arranged
alphabetically in the following groups: dinoflagellate
cysts, pteridophytic spores, gymnosperm and
angiosperm pollen, fungal remains and reworked pre-
Tertiary palynofossils.

Dinoflagellate cysts

Achomosphaera alcicornu (Eisenack) G.L. Eaton 1976

A. multifurcata K.P. Jain & K.K. Tandon 1981

A. sagena Davey & G.L. Williams 1966a

Araneosphaera araneosa G.L. Eaton 1976

Areoligera senonensis Lej.-Carp. 1938

Ceratiopsis leptoderma Vozzhenikova 1963 (reworked)
Cleistosphaeridium brevispinosum K.P. Jain & Millepied 1975
Cordosphaeridium fibrospinosum Davey & G.L. Williams 1966b
C. gracile (Eisenack) Davey & G.L. Williams 1966b

C. inodes (Klumpp) Eisenack 1963

C. multispinosum Davey & G.L. Williams 1966b

Deflandrea phosphoritica Eisenack 1938 (reworked)
Enneadocysta arcuata (G.L. Eaton) Stover & G.L. Williams 1995
Glaphyrocysta vicina GL. Eaton 1976

Homotryblium abbreviatum G.L. Eaton 1976

H. floripes Deflandre & Cookson 1955

H. oceanicum G.L. Eaton 1976

H. pallidum Davey & G.L. Williams 1966b

H. tenuispinosum Davey & G.L. Williams 1966b

Hystrichosphaeridium tubiferum (Ehrenb.) Davey & G.L. Williams
1966b

Impletosphaeridium sp.

Lejeunecysta hyalina (Gerlach) Artzner and Dorhofer 1978
Lingulodinium machaerophorum (Deflandre & Cookson) Wall 1967
Operculodinium centrocarpum (Deflandre & Cookson) Wall 1967
O. exquisitum Islam 1983

Palaeocystodinium hampdenense (G.J. Wilson) Wrenn & Hart 1988
(reworked)

Polysphaeridium subtile Davey & G.L. Williams 1966b
Sentusidinium rioultii (Sarjeant) Sarjeant & Stover 1978
Spiniferites membranaceus (Rossignol) Sarjeant 1970
S. pseudofurcatus (Klumpp) Sarjeant 1970

Veryachium sp. (Incertae sedis)

Pteridophytic spores

Cyathidites australis Couper 1953

C. minor Couper 1953

Dictyophyllidites sp.

Hammenisporis paucicostatus (R.K. Kar) R.K. Saxena & GK. Trivedi
2009
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Hammenisporis susannae (Hammen) R.K. Saxena & GK. Trivedi
2009

Lygodiumsporites eocenicus S.K. Dutta & S.C.D. Sah 1970
L. lakiensis S.C.D. Sah & R.K. Kar 1969
Lygodiumsporites sp.

Polypodiaceaesporites sp.

Polypodiisporites impariter (R. Potonié¢ & S.C.D. Sah) S.K. Dutta &
S.C.D. Sah 1970

Todisporites major Couper 1958

T. minor Couper 1958

Gymnosperm pollen

Podocarpidites khasiensis S.K. Dutta & S.C.D. Sah 1970
Angiosperm pollen

Acanthotricolpites kutchensis (R K. Kar & Madh. Kumar) Alp. Singh
& B.K. Misra 1991

Baculimonocolpites andamanensis Mandal et al. 1994
Lakiapollis ovatus Venkatach. & R.K. Kar 1969
Lanagiopollis regularis Morley 1982

Liliacidites sp.

Minutitricolporites minutus R.K. Kar 1985
Monocolpites spinosus Baksi 1962

Neocouperipollis brevispinosus (B. Biswas) Sam. Sarkar & H.P. Singh
1988

Pelilicieroipollis sp.

Polyadopollenites miocenicus Ramanujam 1966

Proxapertites operculatus Hammen 1956

Retinomonosulcites ellipticus (Venkatach. & R.K. Kar) R.K. Kar 1985
Retistephanocolpites kutchensis R.K. Saxena 1979
Retitrisyncolpites thaungii Mandal et al. 1994

R. reimannii Mandal et al. 1994

Striacolporites cephalus S.C.D. Sah & R.K. Kar 1970
Tricolporopilites pseudoreticulatus R.K. Kar 1985

Fungal remains

Dicellaesporites popovii Elsik 1968

Dicellaesporites sp.

Inapertisporites circularis Sheffy & Dilcher 1971
Inapertisporites sp.

Phragmothyrites eocaenicus Edwards emend. R K. Kar & R.K. Saxena
1976

Reworked pre-Tertiary palynofossils

Alisporites grandis (Cookson) Dettmann 1963

Araucariacites australis Cookson 1947

Caheniasaccites indicus Sur. C. Srivast. 1970

Callialasporites dampieri (Balme) Dev 1961

Dactylopollis magnificus Muller 1968

Densipollenites invisus Bharadwaj & Salujha 1964
Faunipollenites varius Bharadwaj emend. Tiwari et al. 1989
Indotriradites korbaensis Tiwari 1964

Klausipollenites schaubergeri (R. Potonié¢ & Klaus) Janson. 1962
Scheuringipollenites maximus (Hart) Tiwari 1973

Striatites varius R.K. Kar 1968

Triporoletes reticulatus (Pocock) Playford 1971

RESULTS AND DISCUSSION

The recorded palynofloral assemblage is well
preserved. It mainly consists of dinoflagellate cysts,
pteridophytic spores, gymnosperm and angiosperm
pollen, and fungal spores and ascostromata. The
dinocyst assemblage is quite rich and shows good level
of diversity. Enneadocysta arcuatum is the most
dominant taxon. Some of'the associated dinoflagellate
cysts are Cordosphaeridium gracile, C. inodes,
Deflandrea phosphoritica, Operculodinium
exquisitum, O. centrocarpum, Palaeocystodinium
hampdenense, Homotryblium oceanicum, H.
tenuispinosum, and Achomosphaera multifurcata.
Some of the significant associated terrestrial
palynofossils recorded from the sediments are
Cyathidites australis, Acanthotricolpites kutchensis,
Retitrisyncolpites thaungii, R. reimannii and
Neocouperipollis brevispinosus etc. The reworked
pre-Tertiary palynofossils are very common in the
middle part of the succession but they get scarce in
numbers towards the upper level. An analysis of the
present Baratang palynofloral assemblage reveals that
out ofthe total record 0f46 genera and 66 species, 19
genera and 30 species belong to algae, 7 genera and
13 species belong to pteridophytes, 1 genus and 1
species belong to gymnosperms, 16 genera and 17
species belong to angiosperms, 3 genera and 5 species
belong to fungal spores and ascostromata. The
recovered palynofossils have been compared with the
modern families. On the basis of this comparison, it has
been surmised that some of themrepresent the spores
and pollen grains of the families Cyatheaceae,
Lygodiaceae, Polypodiaceae, Parkeriaceae,
Podocarpaceae, Arecaceae, Alangiaceae and
Meliaceae. The occurrences of the above mentioned
families indicate the prevalence of a subtropical to
tropical climate which was very warm and humid.
Dinoflagellate cysts recorded in the present investigation
also indicates a deep marine environment prevailed
during the deposition of the Baratang sediments. Pandey
et al. (1972) reported the occurrence of 150 to 200
feet high exotic blocks of foraminiferal and algal
limestones pertaining to the early Eocene shelf
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Figure 3. All photomicrographs are magnified ca. x500 and the microscope co-ordinates are within the parenthesis. 1. Achomosphaera
multifurcata K.P. Jain & K.K. Tandon 1981 Slide nos. BSIP 12644 (51 x 92). 2, 13. Cordosphaeridium gracile (Eisenack) Davey & Williams
1966V, Slide nos. BSIP 12642 (49 x 91); BSIP 12659 (67 % 89). 3, 11. Operculodinium centrocarpum (Deflandre & Cookson) Wall 1967, Slide
nos. BSIP 12655 (47 x 105); BSIP 12659 (37 x 95). 4. Palaeocystodinium hampdenense (G.J. Wilson) Wren & Hart 1988, BSIP 12661 (29
% 93). 5. Achomosphaera sagena Davey & Williams 1966a, Slide no. BSIP 12656 (26 x 88). 6. Enneadocysta arcuatum (G.L. Eaton) Stover
& Williams 1995, Slide no. BSIP 12649 (297 x 96). 7. Cleistosphaeridium brevispinosum K.P. Jain & Millepied 1975, Slide no. BSIP 12657
(42 x 110). 8. Palaeocystodinium sp., Slide no. BSIP 12649 (35 x 111). 9. Operculodinium exquisitum Islam 1983, Slide no. BSIP 12666 (37
% 105). 10. Impletosphaeridium sp., Slide no. BSIP 12661 (29 x 101). 12. Homotryblium floripes Deflandre & Cookson 1955, Stover, Slide

no. BSIP 12647 (31 x 96). 14. Lejeunecysta hyalina (Gerlach) Artzner and Dorhofer 1978, Slide no. BSIP 12659 (67 x 89). 15. Ceratiopsis
leptoderma Vozzhenikova 1963, Slide no. BSIP 12761 (43 x 108).
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environments. They interpreted these as fallen blocks
of slipped carbonate masses from the continental shelf
into the geosynclines. According to Pandey et al.

(1992), outer shelf deposits of the lower Eocene were
dragged towards the geosynclinal margin in a stretching
of continental shelf probably during the middle Eocene
when there was a rapid down subduction in the
geosynclines. At the geosynclinal margin, increased slope
was responsible for detachment and fall of these blocks
in the geosynclines, where exotic blocks younger than
early Eocene are not recorded. It suggests that probably
the major event of down buckling was during middle
Eocene at a time when large scale marine transgression
occurred in the Assam-Arakan Basin. Occurrence of
characteristic middle Eocene dinocyst taxa, viz. E.

arcuatum and H. oceanicum clearly indicates that the
event took place sometime during the middle Eocene,
as both taxa shows FAD (First Appearance Datum) in
this period. The dinoflagellate assemblage is quite rich
and varied. Enneadocysta arcuatum is the most
dominant taxon. This record is very significant in view
of'the fact that middle Eocene dinoflagellate cysts are
being reported for the first time from these sediments.

It also throws some light on the age of this Formation
and its environment of deposition. The majority ofthe
taxa are long-ranging; however, few taxa are age
indicative. FEnneadocysta arcuatum and
Homotryblium floripes are known to occur in the
middle Eocene. The reworked palynofossils are
sporadically present at the base of the section which
gradually decrease and get scarce towards the upper
level. In the absence of any marine nannoplankton and
overall scarcity of marine fauna, palynology plays an
important role in the age determination of the Andaman
Flysch sediments.

Some of the associated palynofossils like
Retitrisyncolpites, Baculimonocolpites, Lakiapollis
ovatus, Pellicieroipollis, Proxapertites,
Acanthotricolpites and Neocouperipollis have limited
vertical distribution. They are present abundantly in the
late Palacocene-early Eocene sediments.
Retitrisyncolpites are dominant in the early to middle
Eocene sediments. The palynology of the Baratang
Island shows that constituents of the palynoassemblage
are dissimilar in different sections (Mandal et al. 2003).

Several taxa, viz. Monocolpites, Proxapertites,
Hammenisporis and Neocouperipollis are present in
the Palaeocene—Eocene rocks of Assam-Arakan
region. Several palynotaxa, viz. Acanthotricolpites,
Monocolpites, Minutititricolporites, Tricolporo-
pilites and Striacolporites are common in the Tertiary
sediments of Assam and Meghalaya which are present
in the Baratang palynoflora also. Refitrisyncolpites has
been recorded in the early Eocene of Myanmar
(Reimann & Thaung 1981) and Middle Andaman
(Mandal et al. 1994). The taxon occurs abundantly till
the middle Eocene (Reimann & Thaung 1981). Similarly,
Minutitricolporites and Striacolporites are commonly
present in the Palacogene (Kar 1985). Most of the
recorded palynofossils are present abundantly in the
late Palacocene-early Eocene sediments. Lakiapollis
ovatus and Pellicieroipollis range within late
Palacocene to Eocene (Thanikaimoni et al. 1984,
Venkatachala et al. 1989) also occurs in the early to
middle Eocene sediments of Assam, Meghalaya and
Myanmar. The dinoflagellate cysts Operculodinium
centrocarpum, Cleistosphaeridium brevispinosum
and Polysphaeridium subtile recorded are long-

—_—

Figure 4. All photomicrographs are magnified ca. x500 and the microscope co-ordinates are within the parenthesis. 1. Polypodiisporites
impariter (R. Potoni¢ & S.C.D. Sah) S.K. Dutta & S.C.D. Sah 1970, Slide no. BSIP 12664 (45 x 91). 2. Retinomonosulcites ellipticus
(Venkatach. & R.K. Kar) Kar 1985, Slide no. BSIP 12664 (38 x 102). 3. Todisporites major Couper 1958, Slide no. BSIP 12659 (47 x 93).
4, 5. Liliacidites sp., Slide nos. BSIP 12658 (31 x 97); Slide no. BSIP 12659 (43 x 102). 6. Lygodiumsporites adriensis (R. Potonié¢ &
Gelletich) R. Potoni¢ et al. 1950, Slide no. BSIP 12657 (54 x 111). 7. Retistephanocolpites kutchensis R.K. Saxena 1979, Slide no. BSIP 12656
(59 x 101). 8. Cyathidites australis Couper 1953, Slide no. BSIP 12661 (55 x 109). 9. Lygodiumsporites sp., Slide no. BSIP 12658 (20 x 108).
10. Cyathidites minor Couper 1953, Slide no. BSIP 12663 (27 x 98). 11. Inapertisporites circularis Sheffy & Dilcher 1971, Slide no. BSIP
12641 (47 x 99). 12. Dicellaesporites popovii Elsik 1968, Slide no. BSIP 12657 (38 x 95). 13. Angiosperm Pollen Type 1 (Tetraporate), Slide
no. BSIP 12657 (39 x 97). 14. Veryachium sp., Slide no. BSIP 12655 (33 x 94). 15. Hammenisporis susannae (Hammen) R.K. Saxena & GK.
Trivedi 2009, Slide no. BSIP 12649 (56 x 97).
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ranging taxa (Eocene to Miocene) but mainly dominant
in the Eocene sediments. The present dinocyst
assemblage is very similar to the Eocene palynofloral
assemblages recorded from the Subathu Formation of
Himachal Pradesh and Meghalaya, NE India (Singh et
al. 1978, Sarkar & Singh 1988, Singh & Sarkar 1992,
Sarkar 1997, Sarkar & Prasad 2000a, b; Sarkar et
al., 2014). Considering all the above evidences, early
to middle Eocene age has been assigned for the
investigated samples. Some of the samples contain
Permian, Triassic and Jurassic-Cretaceous palynofossils
along with the early-middle Eocene palynofossils. In
the Baratang Island, two horizons of fauna are known.
Recycled fauna ranging in age from Cretaceous to late
Eocene has also been recorded by several workers
(Guha & Mohan 1965, Pandey 1972, Pandey & Rao
1976, Kumar & Soodan 1976, Pandey et al. 1992).
Cretaceous planktonic foraminifera and marine algae
are also recorded from this formation (Badve & Kundal
1986, Rajshekhar et al. 1990). Reworking of
palynofossils is very common in the Andaman and its
adjoining areas during early—middle Eocene (Banerjee
1967, Mathur & Mathur 1980) similar to the
phenomenon interpreted for the Subathu sediments of
Himachal Pradesh and Haryana (Sarkar & Sarkar
2023).

In the present investigation, reworked Permian,
Triassic and Jurassic—Cretaceous pollen taxa of
Gondwanan affinity have been recorded. These elements
are interpreted to have been transported to the Andaman
Islands. Late Cretaceous palynofossils in Eocene
assemblage has also been recorded by Jafar & Tripathi
(2001). In the present Eocene palynofloral assemblage,
Permian palynotaxa, viz. Caheniasaccites,
Faunipollenites and Scheuringipollenites; Triassic
palynotaxa, viz. Klausipollenites; Jurassic-early
Cretaceous palynotaxa, viz. Callialasporites and
Triporoletes have been recorded. In our opinion,
transportation of sediments containing pre-Tertiary
reworked palynofossils in the Andaman was mainly from
Assam and Meghalaya areas during the Eocene period,
which corroborates the view of Pandey (1986). He
postulated that long rivers draining through Bihar carried

huge quantities of sediments and the mouth of these
rivers opened in the Assam areas. As a result, spore—
pollen mixed with the Gondwana palynofossils were
deposited in the younger horizons of the Baratang
Formation. Lithologically, the turbiditic sediments of the
Andaman Islands (Baratang Formation) show gradual
coarsening of sediments towards the North (Pandey et
al. 1992). According to Ray (1982), Andaman flysch
sequence comprises material which mainly appears to
have been transported from distant distributive source
situated far beyond the limits of this mobile crustal belt
and was brought within through turbiditic currents.
Moreover, the evidence of palacocurrents suggests that
the current flow towards the Andaman basin was from
NNE or NE direction before the Oligocene (Bender
1983). All these data provide cogent evidences that
the main source of sediments of the Baratang Island is
the Assam-Meghalaya region during the Eocene epoch.

ACKNOWLEDGEMENTS

The authors are thankful to the Director, Birbal
Sahni Institute of Palaeosciences, Lucknow for
providing the infrastructure facilities and constant
encouragement during the progress ofthis work and to
Dr. Ramesh K. Saxena for his meticulous comments
that helped a lot in improving the manuscript.

REFERENCES

Artzner D.G. & Doérhofer G. 1978. Taxonomic note: Lejeunecysta
nom. nov. pro Lejeunia Gerlach 1961 emend. Lentin & Williams
1976 — dinoflagellate cyst genus. Canadian Journal of Botany 56:
1381-1382.

Badve R.M. & Kundal P. 1986. Marine Cretaceous algae from the
Baratang Formation, Andaman Islands, India. Bulletin of the
Geological Mining and Metallurgical Society of India 54: 149—
158.

Baksi S.K. 1962. Palynological investigation of Simsang River
Tertiaries, South Shillong Front, Assam. Bulletin of the Geological,
Mining and Metallurgical Society of India 26: 1-22.

Banerjee D. 1966. Anote on the Tertiary microflora from the Andaman
Islands, India. Pollen et spores 8: 205-212.

Banerjee D. 1967. Upper Cretaceous microflora from Middle Andaman
Island (India). Review of Palacobotany and Palynology 5: 211—
216.

Bender F. 1983. Geology of Burma. Gebruder Borntraeger, Berlin
293 pp.

Bharadwaj D.C. & Salujha S.K. 1964. Sporological study of seam
VIII in Raniganj Coalfield, Bihar, India. Part-I. Description of
Sporae Dispersae. The Palacobotanist 12(2): 181-215.



Sarkar & Sarkar — Palynofossils from the Baratang Formation of Andaman Sea and their biostratigraphic significance 9

Boileau V.H. 1950. Preliminary report on a geological reconnaissance
in the Andaman Islands. Unpublished Progress Report of
Geological Survey of India.

Chatterjee P.K. 1967. Geology of the main Islands of the Andaman
area. In: Proceedings of the symposium Upper mantle Project,
Hyderabad, India, pp. 348-362.

Cookson I.C. 1947. Plant microfossils from the lignites of Kerguelen
Archipelago. Report B.AN.Z. Antarctic Expedition Series A, 2:
129-142.

Couper R.A. 1953. Upper Mesozoic and Cainozoic spores and pollen
grains from New Zealand. Bulletin of the New Zealand Geological
Survey Palacontology 2: 1-77.

Couper R.A. 1958. Miospores and pollen grains: a systematic and
stratigraphic study. Palaeontographica Abt. B 103: 75-179.
Davey R.J. & Williams G.L. 1966a. IV. The genera Hystrichosphaera
and Achomosphaera. In: Davey R.J., Downie C., Sarjeant W.A.S.
& Williams G.L., Studies on Mesozoic and Cainozoic dinoflagellate
cysts. British Museum (Natural History) Geology, Bulletin,

Supplement 3: 28-52.

Davey R.J. & Williams GUL. 1966b. V. The genus
Hystrichosphaeridium and its allies. In: Davey R.J., Downie C.,
Sarjeant W.A.S. & Williams G.L., Studies on Mesozoic and
Cainozoic dinoflagellate cysts; British Museum (Natural History)
Geology, Bulletin, Supplement 3: 53—106.

Deflandre G. & Cookson I.C. 1955. Fossil microplankton from
Australian Late Mesozoic—Tertiary sediments. Australian Journal
of Marine and Freshwater Research 6: 242-313.

Dettmann M.E. 1963. Upper Mesozoic microfloras from south-
eastern Australia. Proceedings of the Royal Society Victoria 77(1):
1-148.

Dev S. 1961. The fossil flora of Jabalpur Series—3. Spores and pollen
grains. The Palaeobotanist 8: 43—56

Dutta S.K. & Sah S.C.D. 1970. Palynostratigraphy of the Tertiary
sedimentary formations of Assam—5. Stratigraphy and palynology
of South Shillong Plateau. Palacontographica Abt. B 131(1-4): 1—-
72.

Eaton GL. 1976. Dinoflagellate cysts from the Bracklesham Beds
(Eocene) of the Isle of Wight, southern England. British Museum
(Natural History) Geology, Bulletin 26: 227-332.

Eisenack A. 1938. Die Phosphoritknollen der Bemsteinformation als
Uberlieferer tertiiiren Planktons. Schriften der Physikalisch-
Okonomischen Gesellschaft zu Konigsberg 70(2): 181-188.

Eisenack A. 1963. Cordosphaeridium n. g. ex Hystrichosphaeridium,
Hystrichosphaeridea. Neues Jahrbuch fur Geologie und
Palaontologie, Abhandlungen 118: 260-265.

Elsik W.C. 1968. Palynology of a Paleocene Rockdale lignite, Milam
County, Texas. 1. Morphology and taxonomy. Pollen et Spores
10(2): 263-314.

Guha D.K. & Mohan M. 1965. A note on Upper Cretaceous
microfauna from the Middle Andaman Island. Bulletin of the
Geological Mining and Metallurgical Society of India 33: 1-4.

Islam M.A. 1983. Dinoflagellate cyst taxonomy and biostratigraphy
of the Eocene Bracklesham Group in southern England.
Micropaleontology 29: 328-353.

Jafar S.A. & Tripathi SK.M. 2001. Late Triassic palynomorphs
from the Andaman-Nicobar basin, Andaman Sea, India. Modern
Geology 24: 205-219.

Jain K.P. & Millepied P. 1975. Cretaceous microplankton from Senegal
Basin, W. Africa, Part II. Systematics and biostratigraphy.
Geophytology 5(2): 126-171.

Jain K.P. & Tandon K.K., 1981. Dinoflagellate and acritarch
biostratigraphy of the Middle Eocene rocks of a part of
southwestern Kachchh, India. Journal of the Palacontological
Society of India 26: 6-21.

Jansonius J. 1962. Palynology of Permian and Triassic sediments,
Peace River area, western Canada. Palacontographica Abt. B 110(1—
4):35-98.

Kar R.K. 1968. Palynology of the Barren Measures sequence from
Jharia Coalfield, Bihar, India—2. General Palynology. The
Palacobotanist 16(2): 115-140.

Kar R.K. 1985. The fossil floras of Kachchh IV. Tertiary
Palynostratigraphy. The Palaeobotanist 34: 1-279.

Kar R.K. & Saxena R.K. 1976. Algal and fungal microfossils from
Matanomadh Formation (Palaecocene), Kutch, India. The
Palacobotanist 23(1): 1-15.

Karunakaran C., Ray K.K. & Saha S.S. 1964. A new probe into the
tectonic history of the Andaman and Nicobar Islands. In:
Proceedings of the 22nd International Geological Congress, New
Delhi 4: 507-515.

Kumar P. & Soodan K.S. 1976. Early Palaeocene planktonic
foraminifera from the Baratang Formation, Middle Andaman Island.
In: Proceedings of the VI Indian Colloquium on
Micropalaeontology & Stratigraphy, Varanasi, India, pp. 145—
150.

Lejeune-Carpentier M. 1938. L’etude microscopique des silex.
Areoligera: nouveau genre d’Hystrichosphaeridee. (Sixieme note.)
Annales de la Societe geologique de Belgique 62: B163—B174.

Mandal J., Chandra A. & Kar R.K. 1994. Palynofossils from the
Kadamtala coal, Middle Andaman, India. Geophytology 23(2):
209-214.

Mandal J., Chandra A. & Kar R.K. 1996. Palynological findings from
the Mud volcanoes of Baratang Island (Andaman and Nicobar
Islands) India. Geophytology 25: 77-81.

Mandal J., Chandra A. & Bhattacharya A.P. 2003. Palynology of the
Baratang Formation, Andaman-Nicobar Islands and the
significance of reworked palynomorphs. The Palaeobotanist 52:
97-112.

Mathur Y.K. & Mathur K. 1980. Barail (Laisong) palynofossils and
Late Oligocene nannofossils from the Andaman Islands, India.
Geoscience Journal 1: 51-66.

Morley R.J. 1982. Fossil pollen attributed to Alangium Lamarck
(Alangiaceae) from the Tertiary of Malyasia. Review of
Palacobotany and Palynology 36: 65-94.

Muller J. 1968. Palynology of the Pedwan and Plateau Sandstone
formations (Cretaceous-Eocene) in Sarawak, Malaysia.
Micropalacontology 14: 1-37.

Pandey J. 1972. Depositional environment and geological history of
the Baratang Formation, Andaman Islands. In: Proceedings of the
2nd Indian Colloquium on Micropalacontology & Stratigraphy,
Lucknow, India: 66-76.

Pandey J. 1986. Some recent palacontological studies and their
implications on the Cenozoic stratigraphy of Indian subcontinent.
Bulletin of the Oil and Natural Gas Commission 23: 1-44.

Pandey J. & Rao V.K. 1976. Late Cretaceous planktonic foraminifera
from the Middle Andaman Islands. In: Proceedings of the VI
Indian Colloquium on Micropalaecontology & Stratigraphy,
Varanasi, India: 182-205.

Pandey J., Agarwal R.P., Dave A., Maithani A., Trivedi K.B.,
Srivastava A.K. & Singh D.N. 1992. Geology of Andaman. Bulletin
of the Oil and Natural Gas Commission 29: 19-103.



10 Geophytology, Volume 54(1), 2024

Playford G. 1971. Palynology of Lower Cretaceous (Swan River)
strata of Saskatchewan and Manitoba. Palacontology 14(4): 533—
565.

Potonié R., Thomson P.W. & Thiergart F. 1950. Zur Nomenklatur
und Klassifikation der neogenen Sporomorphae (pollen und
sporen). Geol. 1b. 65: 35-70.

Rajshekhar C., Badve R.M., & Kundal P. 1990. Cretaceous planktonic
foraminifera from the cherty limestone of Baratang Island, India.
Journal of the Geological Society of India 35: 357-365.

Ramanujam C.G.K. 1966. Palynology of the Miocene lignite from
South Arcot District, Madras, India. Pollen et Spores 8(1): 149—
203.

Ray K.K. 1982. A review of the geology of Andaman and Nicobar
Islands. Geological Survey of India Miscellaneous Publications
41(2): 110-125.

Reiman K.U. & Thaung A. 1981. Results of palynostratigraphical
investigation of the Tertiary sequence in the Chindwin basin,
north-western Burma. In: Proceedings of the IV International
Palynological Conference, Lucknow, India 3: 380-395.

Sah S.C.D. & Kar R.K. 1969. Pteridophytic spores from the Laki
Series of Kutch, Gujarat, India. In: Santapau H. et al. (eds.) — J.
Sen Memorial Volume. Botanical Society of Bengal, Calcutta: 109—
122.

Sah S.C.D. & Kar R.K. 1970. Palynology of the Laki sediments in
Kutch-3. Pollen from the boreholes around Jhulrai, Baranda and
Panandhro. The Palacobotanist 18(2): 127-142.

Sarjeant W.A.S. 1970. The genus Spiniferites Mantell 1850
(Dinophyceae). Grana 10: 74-78.

Sarjeant W.A.S. & Stover L.E. 1978. Cyclonephelium and Tenua: a
problem in dinoflagellate cyst taxonomy. Grana 17: 47— 54.

Sarkar S. 1997. Palynostratigraphy and palacoenvironment of the
Subathu Formation (Eocene) of Lesser Himalaya, Himachal
Pradesh, India. Indian Journal of Petroleum Geology 6: 99—115.

Sarkar S. & Prasad V. 2000a. Palacoenvironmental significance of
dinoflagellate cysts from the Subathu Formation (Late Ypresian
to Middle Lutetian) of Koshalia Nala Section, Shimla Hills, India.
Himalayan Geology 21(1-2): 167— 176.

Sarkar S. & Prasad, V. 2000b. Palynostratigraphy and depositional
environment of the Subathu Formation (Late Ypresian to Middle
Lutetian), Morni Hills, Haryana, India. Journal of the
Palaeontological Society of India 45: 137-149.

Sarkar S. & Sarkar S. 2023. Reworked Permian and Jurassic-
Cretaceous palynofossils from the Subathu Formation (late
Ypresian-middle Lutetian) of the Lesser Himalayas, India and
their palacogeographic significance. Geophytology 53(2): 181—
188.

Sarkar S. & Singh H.P. 1988. Palynological investigation of the
Subathu Formation (Eocene) in the Banethi-Bagthan area of
Himachal Pradesh. Palacontographica Abt. B 209: 29-109.

Sarkar S., Saxena R.K. & Sarkar S. 2014. Palynology of the Eocene
sediments of the West Garo Hills, Meghalaya, NE India:
Biostratigraphic and Palacoenvironmental implications. Journal
of the Palacontological Society of India 59(2): 199-212.

Saxena R.K. 1979. Palynology of the Matanomadh Formation in
type area, north-western Kutch, India (Part 2). Systematic
description of gymnospermous and angiospermous pollen grains.
The Palacobotanist 26(2): 130—143.

Saxena R.K. & Trivedi GK. 2009. Palynological investigation of the
Kopili Formation (Late Eocene) in North Cachar Hills, Assam,

India. Acta Palacobotanica 49(2): 253-277.

Sharma J. & Mehrotra N.C. 1984. Discovery of Late Triassic
sediments from Andaman Islands: Some new palynological
evidence. Bulletin of the Oil and Natural Gas Commission 21:
69-73.

Sharma J. & Sarjeant W.A.S. 1987. Late Triassic dinoflagellate cysts
and acritarchs from the Andaman Islands, India. Modern Geology
11:255-264.

Sheffy M.V. & Dilcher D.L. 1971. Morphology and taxonomy of
fungal spores. Palacontographica Abt. B 133(1-3): 34-51. Singh
A. & Misra B.K. 1991. A new spinose monosulcate genus
Spinomonosulcites and an emendation of spinose porate
Acanthotricolpites. Review of Palacobotany and Palynology 67(3—
4):217-227.

Singh H.P., Khanna A.K. & Sah S.C.D. 1978. Palynological zonation
of the Subathu Formation in the Kalka-Shimla area, Himachal
Pradesh. Himalayan Geology 8: 33—46.

Singh H.P. & Sarkar S. 1992. Palynology and palacoenvironment of
Lower Tertiary sediments around Garkhal, Himachal Pradesh,
India. Geophytology 22: 181-191.

Srivastava S.C. 1970. Microfloral investigation in some coals of Talcher
Coalfield (Orissa), India. The Palacobotanist 18(2): 154—166.
Stover L.E. & Williams G.L. 1995. A revision of the Paleogene
dinoflagellate genera Areosphaeridium Eaton 1971 and Eatonicysta

Stover and Evitt 1978. Micropaleontology 41 (2): 97-141.

Thanikaimoni G., Caratini C., Venkatachala B.S., Ramanujam C.GK.
& Kar R.K. 1984. Selected Tertiary angiosperms pollen from
India and their relationship with African Tertiary pollen. Institut
Francais de Pondichéry, Travaux de la Section Scientfique et
Technique 19: 1-93.

Tiwari R.S. 1964. New miospore genera in the coals of Barakar Stage
(Lower Gondwana) of India. The Palacobotanist 12(3): 250-259.

TiwariR.S. 1973. Scheuringipollenites, a new name for the Gondwana
sporomorphs so far assigned to Sulcatisporites Leschik 1955.
Senckenbergiana Lethaea 54: 105-117.

Tiwari R.S., Srivastava S.C., Tripathi A. & Vijaya 1989.
Morphographic study of Permian palynomorphs: Collumispora,
Parasaccites, Crucisaccites and Faunipollenites. The
Palacobotanist 37(2): 215-266.

Van der Hammen T. 1956. A palynological systematic nomenclature.
Boletin Geologico (Bogota) 4: 63—101.

Venkatachala B.S., Caratini C., Tissot C. & KarR.K. 1989. Palacocene
Eocene marker pollen from India and Tropical Africa. The
Palaeobotanist 37: 1-25.

Venkatachala B.S. & Kar R.K. 1969. Palynology of the Tertiary
sediments of Kutch—I. Spores and pollen from bore-hole no. 14.
The Palaecobotanist 17(2): 157-178.

Vozzhennikova T.F. 1963. Klass Peridineae (Dinoflagellateae).
Peridinei, ili dinoflagellaty. In: Kiselev, A. (editor), Tip Pyrrophyta.
Pirrofitovye Vodorosli; in: Vakhrameeva, V.A., Radchenko, G.P.
and Tachmadzhana, A.L. (editors), Tip Pyrrophyta. Pirrofitovye
Vodorosli. Vodorosli, Mochoobraznie, Psilofitovie, Plaonovidnie,
Chlenistostebelnie, Paporotniki; in Orlov A. (editor), Osnovy
Paleontologii 14: 171-186.

Wall D. 1967. Fossil microplankton in deep-sea cores from the
Caribbean Sea. Palaeontology 10(1): 95-123.

Wrenn J.H. & Hart GF. 1988. Paleogene dinoflagellate cyst
biostratigraphy of Seymour Island, Antarctica. Geological Society
of America, Memoir 169: 321-447.



	BOOK-Digital print.pdf
	Inner cover--54(1) 2024
	Contents
	1. Sarkar & Sarkar 10
	2. Saxena & Kirk 4
	3. Mathur & Kacker - Text 20
	4. Harsh & Shekhawat 6
	5. Saxena Didymosporae 60
	6. Sharma et al. 6
	7. Ranjan et al.-Text 12
	8. Form-IV


